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Because potatoes are one of the
pation’s’ - foremost . ‘agricultural
products, and because the value
'of the potato crop is in constant

. danger of dropping to a ruinously
low level as a result of even small
gurpluses, the U. S. Department of
Agricuilture is engaged in a vigor-
ous program of ' utilization re-
‘gearch on this commodity. The
“ptudies range from fundamental

esearch on the ehemical constit-
‘uents of potatoes all the way to
-the devélopment of new potato
products and ' technological ‘ ad~
ﬁ.uamm F Go noE of bcgoc E.o-

d::um:ou wmmmn_.ar -on- uo»ﬁomm
by the wgnwwﬂmnn ‘of. Agriculture; -

,..,.253“, lower their. cousumer ac-

R
‘

oovﬁmvzzw. and which may also
lower their food value. Before we,
can determine exactly what the

- changes that occur are, and how

they can be avoided, we must
study the raw, stored, and pro-
cessed potato and be able to ex-
press in quantitative terms which
components have been affected
and to what extent. Once these
things are known, intelligent pre-
ventive steps. can be taken.

DARK CHIPS PROBLEM

To illustrate, let’s take a prob-

\

lem that smm cmmu vexing the
‘potato-chip industry for.yearsg, the
matter  of - dark, chips with a
scorched taste. . Some things have
been discovered empirically that
help prevent this, like dipping po-
tatoes. in hot water or hot sodium
bisulfate solution before frying,
but scientists at the Cornell -Uni-
versity - Agricultural - Experiment
Station, under contract with-the
U. S. Department of Agriculture,
have been engaged in a most in-
teresting series’ ‘of experiments
designed to show exactly what

does cause chip vncsﬁmm. ,Hrm:.

T "

ﬁo; _m gnoﬁ on ::.. ocuozw:ou

that free amino acids react with
sugars under the conditions of
chip frying to produce brown pig-
ments that may well be the cause
of the dark color that aocﬁovm in
chips. Lo

To find out whether this is 25
case, and if so, which amino acids
and which sugars do the reacting,
these scientists designed a large

series of experiments using paper ' -

discs in place of potato slices.
They impregnated these discs
with varfous amino aclds and
sugars, and fried them for two
minutes in deep fat at 370°F.
After -frying,-the discs were ex-
amined with a spectro-photometer
to determine the exact amount of
browning ::wn w»a Swmu Ewam., h

20 »O—b@ Hmmamc

This work was done with 20
different amino acids known to be
present in potatoes. . These were
tested in various combinations of

the amino acids with the reducing -
sugars, glucose and fructose, and
with ascorbic acid. Other substane
ces, such as sodium bisulfite,
sodium phosphate, citric acid, and
hydrochloric acid were also added
to the combinations ~of amino
acids and sugars to. determine
whether they g::wuma or retarde
ed color %35@5@5.
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Another problem that umm béen
given attention at the .Fastern
Division is the tendency of certain
potatoes, which may _look - quite
normal in the raw state,.to show
a gray discoloratjon when cooked.
For more than 20 years, - this
after-cooking = discoloration hasg

" been 63555 in many potatoes

grown . east of the -Mississippi
River. A strange characteristic of
it is that it invariably occtirs at
the stem end of the potato, -~ -

“What is there in this particulap

part bt the potato that causes the
o S B -

*m carried omin two’ widely separ- -
"’ ated Monm:opm In Wyndmoor,; Pa."

! (near - w::-am.vﬁwv 25 BEastern

- Utilization Reserarch and Ddvel- -

- opment Qiaou -has .been - doing
. research on the E:om@n ocumsE-
ouﬁm of potatoes, s:.u special ref-
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' able ‘cont S_zoun 5 the vmoruow
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.”.u . This article is B.‘BE.E‘ aon- g
- ‘cerned 'with the: research’ of the
. Eastern” Division - moEa .mu:.mBa_w
choZn\nw results ‘from‘a . funda--
r Bounw- uSunco:; ‘dre aEE.n:i
. from’ the" U_iﬁoum m:&w ot the.’
u:gnmn ooungmﬁm of vo::omm..
.m,c.. years potatoes have not bheen.,
:~ &lven the well-rounded study :.ow
Aomo..cc because they have heen'
. »wocmrp of as not much more than
A" noBEun:on on mgnou wum
.,34384. : .
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;.‘ % of the dry weight of a potato
: is starch, but tucked away in the
... other % to %, Nature has provid-
. ed important vitamins, minerals,
and amino acids. It was shown 30

. years ago that the - human- “body..

.,.v could be kept in nitrogen balance -

25 in god :omzr for as long as:
> five Eou::. on a Eon of. ucgpgm
\ and a small amount’ of fat. . Y

» "About 1/10 of: 3.@ solids on uo-
:_Soa acuu_mn of quwcu com-,

. pounds, u.ummc ‘are. bothi - protein ‘- .

»Em uonenonm.u aoEuoznam. 2 :5 .
bouéao»ag oouw.mcnw _»nmz« on -
amino acids, These. amino .acids -
are the vu:&un ‘blocks ‘of :pro--
& no_un.. From a. u::.Eouw_ stand-
" point” Gaw are exceedingly .im-
- portant to health, and.eight of
:58 are considered amngzﬁ.”o
* the u.:uuu diet, :
Scientists of the Mpmno:_ U.&T
fon have identifled 22 amino acids
in potatoes, including all eight of
the essential amino acids. These
findings are :Ex:.::; nutrition-
al information, but thig is not the -
basic purpose for which they are
being gathered.. We know  that
certain things ruuumu to potatoes -
in'' storege - »na in. E.Sauﬂun

For fast and dependable service, uoﬁo your carloads of potatoes
via the NEW HAVEN RAILROAD to such.points as New York, Phila-
delphia, Baltimore, Pittsburgh, anmna immgnﬁouw D. O., Ea all,
wozgmwu and Western markets, - -

" Shippers will want to take wa<w=§ma -of ﬁrm muomzmbw _recon
signment and diversion privileges on’ aa:. Mnmzommm on wo»&oam al
Cedar Hill (New Haven, Conn.). - -

.~ THE NEW HAVEN RAILROAD serves m= go ?.EOG& ‘mar.

kets in mocgmg.z ew England, as £m= as as .muome Emnomus_a szsn,
* at Harlem River, New York. A
" Through ils Western- nosuagoum. ﬁ mmimm w: Emwwma E za
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South and Southwest.
Ken Fraser or Leona Exs at 411 Esa mz&& ?.%SR Q?l

Phone 7891 — will g most »EE&. to \:Qaa §\$§§§ as te ..asu”

and service, . T




Rscoloration? The answer to this
sstior, it’ coupled with' effective
heanys of controlling the situation,
b41d mean a tremendous saving,
'ot' only” to homemakers and

estaurants; but’ also to potato
hrocessors to whom it represents
serious 1oss, especially in can-

'ed” potatoes, and’ frozeun and de-
w.:.-;oa potatd’ products. It has
heels fOuMS: thut ' water blanching:
nd- acid. dipping, are of limited

Y mg im preventing aftetscookings

discolaration: Sulfiting is some-
what effective, but cannot be us-
ed in potato E.oaconm noug—inm
meat.

CONTRADICTORY THEORIES

Many sclentists have wrestled
with this problem- over the years,
and have come up. with a bewil-
dering- and . comtradictery: collec-

tiom of' tHeories; \ more: of ‘them
conclusively E.oﬁwn <N
" One ?mo_.z ::; has gg ex-

plored further at the Eastern
Division is that certain com-
pounds in potatoes that chemists
call polyphenols, notable chloro-
genic acid,
tato. is nowwm& to form a dark pig-
ment, and that this oxidation may
be catalyzed by the iron in SS po-
tato. .

With this as a lead, Easterm
Umﬁ.m_cu,manmuzmam.m@o out to study-
the polyphenolic compounds of pas

tatoes: They used 2 tethnique

oxidize when the po- -

emsmn ‘paper
which in recent years has ‘become
one of the analytical ogBEQu

most powerful tools. -
\

Thig process, e elegant for both
its simplicity and: ;m “accuracys;-
consists of placing near the edge
of a special sheet'of paper & sin-
gle drop-of the ‘substance to be an-

chromatography,:

Potato' Comnclllor;. March,.. 1038

The sheet is suspended under cer-'.
tain conditions for several uo:_.m.

while the substance’ is allowed to !

E,onmma along the sheet by. capll- -
larity. Various components of the
compound will travel different
distances, so- that at the end of
the:period there will appear on
the sheet a series of spots which "

alyzed; in this caxe’ the' concef will-be: ‘visible -in. Ennvﬁo—mp Smrn

trated extract from’ various parts- QIH.a »u«. ,

.of the potato-(stem end, bud end, -

.-,

The u%wa.oiu, 9:. _m m:c::x.

mw_i or fronr tifs go._w ve»nng .mog‘ovﬂsnp of the mpm»m; Divies
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- Mars Hill, Maine

' Phone 6611

o

“ fom
* ing them: ‘into

N

" shipped:
‘“elaborate’ -

" chipa,

By crushing chips- and mold-
bars by E.mmuE.m. &
is made which: can. be
economically 8_:55 the
protettive "'packaging
required * for. ‘' potato
At the same time, the flavor

produet

normally

" and crunchy texture of the origin-
X al chips are retained in the bars,.

and the possibilities for commer-

. cialization of this product are be-

ing. explored. The Eastern Di-
vision has also' experimented with
potato-chip candy products. 2
Until a few years 2go, mgnimm
appeared to be the most practical ”
form in which to prepare dehy-""
drated mashed potatoes. Withem-.
provements over the years, gran-,
ules have become quite coc_:m?
Some. work was done on m;:::mw
at-the Eastern Division along “the.:
lines of dehy dration with m@?mdﬁ
such as alcohol instead of heat
witli-the. purpose of ’ better .flavor '
retention.” anmmmmm ‘for “solvent
amrwm_.w:on were’ ﬂo;wa out on-’
A _ng«mne% seale, E: ‘have: =o»

vog aoBBoS»p:nma.
4

mabmwﬂmwuu %Odmw %m% &QO

. :About the zEm ‘this work on
w::::mm was ‘being -done, engin-.
eers at. *the' Eastern -Division be+ ~
came Eomwmmﬁg in. the: quick de:
“hydration of: vc::oam ob: drum.
driers such as z_omm used' in mak- .
- ing potato 29:.. mnclm to thake’

worwanﬁ.mﬁ potatoegaby mnor w
-method fiad fed  Before-
ce g an SN trat LY K .300"‘.;
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